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R.= C = CC 6 H, 



(a) I 2 . K2. N^CO,. 100 W C. 4h. (b) CF,CONHCH,CCH,Pd(Ph 3 f% Cul. Ei 3 N. DMF. rt, 4-6h. <c)< I) POO> (CH,0),PO. 0 'C. 2 h. 
(2) (n-BojNH^PjOr, 0 °C, 10 min. (d) 0) POClj. 1,8-bU(diraftthyUniino>i P hlhalene, (CH,0),PO. 0 2 h. (2) (o-BtijNlQjPp?. 0 C, 10 
bin. (3) coocNHjOH, rt. 10 h. 



2 (57) Abstract: It is intended to provide a nucleoside or a nucleotide having a novel unnatural base. Namely, a nucleoside or a 
^ nucleotide having a 5-substirated-2-oxo(lH)-pyridin-3-yl group as a base. It is preferable that the base is substituted at the 5-position 
O by a substituent selected from the group consisting of: 1) a photoreactive group selected 



V 




(MITSUI,Tsuneo) [JPflP]; =f 351-0198 f03tm (84) Jg5g@a£«): 3 - □ V (AT, BE, BG, CH, CY, 



fiom between iodine and bromine; 2) an alkenyl group, an alkynyl group, an amino group or a derivative thereof; 3) biotin or its 
derivative; and 4) a fluorescent molecule selected from among fluorescein, 6-caiboxyfluorescein, tetramethyl-6-carboxyrhodamine 
and derivatives thereof. 
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5 mffiftW 

tkfc-mfr^&ZWim (DNA, RNA) \t, £4ri58bK:&£ tfc&mKfcm. 

RNA#U*^-ifK:«k£te^ U^V-AiaSSIJt^^yotX^tT 
> DNA^SDNA^ DNAiS^RNA^ RN A^ >A#St^ £ jtfelf 

15 (A • T/u, G- C) ©;p— ft&tt, #m&i£#:«jg£ 

Mf&hTM*tSimm%mm-rz>o Mz.lt. in vitrotl/^^a>^:«fc 

20 5gH§i©:!£8 (2«St©«g*t) b^&VitV^^Utt, *ft©fl5^tt • 

EM£fc|&#£#*.TV>5. 4»tRNA, r RNA, mRNAl 

©«IBteRNAttg#li#©«£S5fc5£fcLfc0RNA • RNAIH, RNA • * 

25 £ itt*aBE*3fcT* s ens. 

^l^^H©t!iK^©5lt)m^fft)nTVi§o ^mtc:^^ (feb<«#5c 
^Stl) $iAt§¥Sitt, 1) fl2^d8K:<kDieSS*X-rs^, 2) 
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u<^ 0 2) ©»^», fci^ mmmm\zmwi2ti, xummMrnxmrnm 

^ttSViH rfiMfiftj fci&a£**£7BJ«bTV*S (0.1a) . Benner©^ 

ttSftiSifc^SS^^flf 'f > tfe. tTfbisoG- isoC^K'X 
1&X*1 (0 1b) te> W5H«&«l^»*fcJ:*DNA, RNA^ff^© 
&V)&frlZ~D^X<DmtiTiP$SL&2tlX^Z> [Piccirilli et a 1 
1990; Piccirilli et al., 1991; Sw 
itzer et al., 1 9 9 3] . 

b#bfc#&, 1) i s oGttlftt2fi©^b • 
&Z.-rtczbs Ttt)IS^Ifi!otTl*5^t, 2) Si£©^^^^©X 

oc^KTrtt75y»taoTv>sfc», mm^^mm<Dmm\z^x^mmt 

ITli^MV^i, 3) i s o C f HIW##«S*» W**T? 

iifS©^ 4 - * 5 ?V-)V (Z) &£W*9-pWI/-1- 

H-f^^V [ (4, 5) -b] tfU^> (Q) T'&0. ^5>WtffiSt?. 

©^ 2, 4-^7^DbJn> (F) t&s (®i o . :neo**tti 
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I OKI enow75^>MCJ:D«»»lCDNAffc»0a*n, *fcA ■ 

tlfc [Morales & Kool, 1 9 9 9] , 

RomesbergtSchul tz £><Z>^;i/-:/te, i^7jcft<D^* 

(D^J^tfPntfUv'V (PP) tC3-^fMV^Xf'JiV (MICS) 
<D&»*Ta&£ (HI d) CWu et al. , 2 0 0 0 ] . VfrVte&*>> 

±^M I CS|^db©ia^*?-a:-e'ba*«k , <DNA4»^«t03i*nTl/*5 
3WJgj£#**. ^UT, Klenow77^>bSffl^fci^ 5/3.4 7? 

7-T1f-f>F-;i' (7 A I) H±©aBfflMS» (Hid) K 

1 e n ow7?^>hfcJWi***ODNA#U^5-tffl*»^to*T 
fflV>*fc#*R**«3iff*r*Jli:^wSn/t*« [Ta e et al.. 200 

H Ohtsuki et al. , 2 0 0 1 Rt^H i r a o e t a 1 . , 

2 0 0 2m ^ , U>©6ttKl^Si«Vi1»tft*ft#AUfc2-T5/-6-^^ 
^75/^U> (x) t2-75/-6-fX^<J> (s) , ^UT^O 

**iiiv>«ift*ic*it-r**ttfc**K^* , b'3fct:u^>2--*> (y) 

•if-OU I0x-y, s«yIS»Mlenow77^>K^5D 
NA^^©UlDji*a!ftsPfc«kOroi^TVi« (02) . g#Mfp<£> x fcl*f 
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J:Bs-y«l#©WfcJ:5T, RNAf tWlflSlCySiXtSJlOT 

#f§Bj«. 54tw-2-**v (ih) -t:»j^>-3-^M^stt 

~F<£> 

_ T ^ y _ y ij > - 9 - ^ Jl/S^ISi: UTf ^ H 

SlC. WlE5tt««|-2-^V (IH) -K»J5?>-3-f*«*«ifctt 
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5tti-2-^V (1H) -KU$?>-3— f;W6«* 

txv^, mmt i^rcutn^y)0<<om^ (dna. rna, *>/^st 
5^@m-2-^y (ih) -Hu^>-3-<;va&£ii[3S 

WIBDNARfcb* RNAi±, DNA/RNA, DNA/^W^f XttRNA 

£#. b) B e nn e r 6IU9Tlttinfc**MW«^«**' c 
) Koo 1 6fcioT«fir«nfc*SMI^*»ft^^**^ d) Ro^esb 
ergtschultz 6K±oT«§Stifti*tt«*». R»s u g a r § 

St*. 

fefcMMf-f >*nfcAI«*»**t. a) 2-75/-6-^W5; 
^U> (x) fclf'J5?>-2-t> (y) £>4&S;ft 0 b) xt^SSMtfU a>>> 
m»<t©^S*fo c) 2-75/-6-fx^-J> (s) ty©IS^ 
d) st^IH'J5^>SSt0tS^ 

H3tt, *mW<D<k&W. 3- (fi-D-U#75/^) -5-3-FtfU 
>?>-2 (1H) -5f> 5' -HU>mxXx;VRtK3 - (/3-D-U#:7 
.^ y , >;1/) _ 5 - (2-7x^H«) -\>V*J>-2 (IH) 
5' -H'J^IXfJVC^^-^^^' 

H4», *mm<D<k&m, 3- (a-d-«j#79;^) -5-3-peu 

>*>-2 (1H) 5' -='J>Sl^f^ (5IyTP) ©iWU 
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a) 3 _ (3- D -U#77;^) -5-3-HtfU^>-2 ( 1 H) 
y 5 * -HU >iX7fJI/ (5 I y TP) . 

b) 10 mMU>WW (PH7) *T?©5 I yTP©UV«. ton a 
x= 3 1 8 nm. 

H5«. RN A 9 Afc5 I y fc(M»fctt*AT*fc»©*fflDN A*H« 
T^i^fCfflV^y?^^- (a) i:RN A 9 A0@3^J (b) £^To (a) 
43V^T, #^iISs^«»l^lfc, (b) fc*l*T, RNA 9 
A + <Z>5 I y^SAf^Sa^J^SrT^T^bfeo 

^6te, RNA 9 A^© 5 I y Otll^WiXSSt. 

a) 0. 2 5mM<D5 IyjWttT ( + ) t> U < tt*#«T <-> 

b) RNA 9A©-*ii±fc> 5 I y*^A^nsfif0f*H*.T^bfe. 
H7tt, ft?g«S«KOS»ffi^«fS*t. 0. 2 5mM 5 I y<Z)#£:T 

(c-e, h-j) %U<te##«ET (b, g) WStlfcRJSW : 
06#M) BNase T a T^»»bfc«, 2 D-TL CTfctfbfc. * 
n j en©tltffiSt§X^'yh©tl^a) , f) fc^bfc b-e) [a 
_ 32p] ATP*ffl^T**l&i^. g-J) [a- 32 P3 GTPftfflVi 

g 8 {t 5 i y fc#M&»fc^t*RNA©*«Rj£&*1'. #RNAtG S 
T-RBD^IT3 7°C7?3 0 *HRH >*^~ b Vtc'&. 5K-tTUV b 
5>X>f;V5*-*--*ffl^'C, uv (3 12nm) £ 1 ^Mltbfeo 
>^fttft*»l/fcl^O*-h75?*^5A. RNA 9 A (5Iy84) 

9A (5iy87) , 9 A (5 I y 9 2) , 9A (5Iy8 4/9 2) It t 
S#8 4, 8 7, 9 2, 8 4 9 2 OtttiC 5 I y MX^nfcRN A. 9A( 
5Iy) , 9 A (5IU) «HTtt, *2#JIR. U VHItfc * 0 £ 

@9 (t RNA 9A(5Iy84)t9A(5Iy87) ©SUSKJS&^T 
. #RNASGST-RBD©#ST (l/->2-4, 6-8) %> b < 
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T (l/— > 1 , 5) T?UV*j»»bfc. «UmiC^Dft-K Kil (PK) 
t,U<S7x;-JV- *nn*;PA«ltH (Pheno 1) 

»*R^«I©;t>HK:3EflStt^ofc (V->3, 4, 7, 8) . 
0 1O(1 RNA (5Iy87) ©*«RJ6*#lXLtt 9 A^H«^Ufct>0 
2^©GST-RBD^t5ut^t. a-d) #RNAtGST 
-RBDt<D^^»7h77t<ta0^bfc. c) 45-R N A (a-d 
) ©ffi*J*j*bfc. RNA 9 A<Dm&\t.&tzZmft&± i ? ' Tifin?^l/fc. 
HUB;, Raf-1 RBDfci^t*RNA77*^-©in vi t r 

?im«RNA^*6Raf-l RBDfcWtfcRNAtWIU R 
T - P C R t^^HJS «k 0 2fc© 7 > F © R N A :/-;V*«IMB 3 *l* . - ©- 
«©»^*»D3B-rcifcT, Raf-1 RBD^f5RNA^i«l$ 

EU2tt» #RNA7^7-©^>/^S^fr«^t. #RNAT 
7?^- (2nM) >/^K^»^t"*3** (Binding 







RNA 


9A©Raf-l GST-RBD's©^: 




RNA 


.9 ACOB — R a f GS T-RBD^©^: 


a*. 


RNA 


9A0RGL GST-RBDMO^: X 




RNA 


9B©Raf-l GST-RBD'x©^: 




RNA 


21. 01ORaf-l GST-RBD^O 





H1 3fi, RNA 9AO^ijlSSt. RNasetaa^M 

>^A****X*"«Ufc. RNa8efci*«^->fc7^M!* ( 
DMS tCMCT) K.£*mmn*->*-A**±K*K*^v\Z>9\sK 
Raf-1 GST-RBD0#ftT, {t^W7y h7'J >b Wcia^J 
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HI 4»*« Vf*^>-7lfS?>0*aflsJB*«l»UfcRNA«>H*flS»*W«" 

HI 9tt, RNA^©B i o.-yTP Ut&m 6 ) 3S<ktfB i o 2 -yTP ( 
fl5^«13) ©ftllR«iXS*t. ImM Bio-yTPXttBio 2 - 
yTP©#*ET (+) , ^b<te#«E~F (-) •C«9R**frV^ *©K*» 
*mikfttfcW(0*-h9^^5At*Ufc. B io-yTPXttB i 

gfCDMl^U^ mRNA4>©#S©tf^ySiAbT, s • y*£S;*t£ 
«ffc&3H>-T>5 t 3l«>'*S^ffilC3WfflT**!lfc*«**nfc [Hi r ao 
e t al., 2 0 0 2], *»W#6»» 5lkte«il***>^y»»#*R 
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5tt«*-2-*^v (ih) -if ys»-3— r;v*s**fcb 
fctt, iw^ar, 5«*-2-**v (ih) -tfy^>-3-^gfc*B^-r 

2-757-6- >- 9 -^MUffi^t^l 

25 T© 

1) a^m, *ma>58iK3nsftRJ£te£ ; 

2) y;i/-7-n;i/g, 7^=^*«Ki*75/I 4 xfct*©»»# ; 

3) tf^xVXte^©^^ ; 
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4) 7;M"lHz>r>, 6-*;^^->7JW*U*fe-f fh7^^-6- 

mss-r*^ RjfcsnfttoW-Tttfcv***. «*. 

tf, atf*©*^ (5-3-Fy) > ^b<^3 1 SnmUV^lOT 

- (0-D-U#75;^) -5-3-FKU3?>-2 ( 1 H) -*>©5' 
-='J>tii# (BIyTP) ©HKS5SW:* 04a) KBtSnTV»*. 

b<teU »*»2^U3ir**. ljt##£bTte, -C = CC 6 H 5 

, -C = CCH 2 NH r -CH=CH-CH 2 -NH 2 mn§. £?£b<te 
, -C = CC 6 H 5 (2-7x^;VXf-M) -?&£o 

3) Vf^>tt*l»*Rt*>"?«^ lf^S>B*©lS"C*S. 
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5 \zmm&*^%imL*M7 x )?^xi£^ttmtf&z> (@h, '&m&d 

. #:£^£1*S#&fc$J]£>nTV:>£ (014, ^j*2) „ 19 bTfcS: 

, Roche/Boehringer Manheim, Clontech, E 
n z o, PerkinElme r <D#&^ e» U (U) 

15 (A, G, C<Dmmft%&2>) (D^K^BE^^nTV^o VfrVfrtfB, ilD 
NA^WAICliiUTRNA*!: T^>^A^j H*^>^£-L£:^ U ^>#* 

'&&8im\ZttVT, Hr*^>£i^Lfcl(l5#g©m*£Ali£S^£^bT 
20 , ^HiOMtCM^ftHiATtnH ^(Dtf^Wb, ^LT, 

7 7^y7;^nM, 75/7M-Mf^61^ 

25 $n5>J>^-^t§^<h^*b^. ^J^-H *il^Jll-15 (015 
-18) X5 1 l/>S[X«7'-k^I/>M© 2ii©U >A-^lt, E^" 

f>5yO 5&lc:SA2-ti:7Co ^ifffl^lCcfe^T rb'^-^>M^J Z.<D 
&^\ZJi2V*^Yy.\%?>2V*^Y\zM?^t%Tz.#>\z, U > 
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4) 5fifMtbT, yjv^-u^-o. 6-ti)V^^yjv^ru±i<>. t- 

nmu I^tft»5 3 2 nmTJ&5. 6 -iJ)V^^y)V^rU^ > 

G>RjRffi*ifcB«4 9 5 nm, 1^^1145 2^111, fh7^f;V-6- 
*;W^^->a-^^><D®iRM^S«5 5 5 nm, «3fe«*Sft*tt 5 8 0 nm 

*^§BJCD 5&m#|- 2 (1H) -fc!U> ? >-3 — fM^IS^lt 

Vtc£5\Z. 3- (|8 -D-u^y^/^;p) -tru^>-2 uh) 

>\Z. 5tCIiS€iAl^ 3 U >KS*XbTt><k^. & 

3- (J3-D-'J^77/^V) -tf'J^>-2 (1H) -*>\Z 
, Jfef 3U>K*iXU, IiS$iAbTt)i^. 2) 7 

*3B9m* 5fiit-2-t^v (ih) -tru^>-3->r;w**iaa6tb 

Xttr*«©RNAX»DNAm. — DNA/DNA, RNA/R 
NA, X(4DNA/RNA-e2f5oTt)J;K DNAfctt, RNA^ilt 
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*^bj cd ^ i/^- h x«p? ^ h }$* 6 nfc 2-757-:/ u 

^ETT 5d£^"5Jjig-e&£. 02c) £^$nfcy <*: s (2-757-6- (2 

-fx-;v) y*u>- 9-^g) fcRfcfc, *5898©5ffiitlft-2-*4 t y ( 

1H) -t!U> ? >- 3 -^Mtt, 6^Bi^$n/t 2-757-yj>-9 — f 
Mt, 2®ElfT7Xm^'S-*^U^. 6fift$nfc2-7$/-yU>-9- 

-f;w»tt, »st<tt2-7s;-6- ^u>-9--r;« ( 

s ) x«2-7s;-6 - (^/w^y) yu>-9— (x) t&s 

o <fci9$?£b<te, 2-757-6 - (2-^X-;i/) ^U>-9--r;« (s 
*5&W<D 5&i^- 2 -3*3^7 (1H) -trU5>>-3 — f;VS«, 

&v> 0 ^bt, 6fiti$nfc2-7$;-^ , J>- 9—r ;i/*«ft#p*s©fc 

T£&V>o cfcoT> *5BK©5ffifa«|-2-^^y ( 1 H) -brUS»-3->f 
6fiti$tlfc2-75y-^U >- 9--f ;w*£#SWfc:E;**f*?& 

ctoT> *mw<Dmn\$. 5fiii-2-t^v <ih> -trus»-3— r 

^S^itS^UT^T^^l^ePh*^ 6&fim$*lfc2 -75/-^'J >- 

#£f„ 6tfi$nfc2-75;-yj>-9-fJ^l $?£L<&, 2-T 
57-6- (2 -^X~;l/) >- 9 — T;l/SX«2 - 75 / - 6 - (^7^ 
;i/75 7 ) >- 9 --f;W3ST*S. 
#5£m<D 5fiCfi- 2 -t^V (1H) -tfUS?>-3 — rM^tSiUT 
Ml fe^, fc«XttaME^K*BKJ:D, DNAXttRNAi 
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etc *s5wo«»*a*atj 

NAtc^o^-r^ci;^,, 
Wfcfcf* stta^ilf&fe^^U^^ii^ 5-3- FU (5iu 

) ^^SJStiORNAff'tiAt^i^fctt, UTPt5 IUTP©#ffiit 

UTP0ftbOI:5 I UTPfiH-ft«9K«fcffl^TU©ffiI*±T5 IUC1 
ftt5UMV>, £<E>ig-S\ 5 I U^^At^fcoTRNA^K^it^'fbbT 
RNACDaffiKl^PS^frfcTCfct)** [Jensen et a 
i . , i 9 9 5]o unfc^L-, *%W©5fiIi-2-^V (1H) -tfU 

3 6#«msnfc 2 -75 y -yu >- 9 --r;i/S^#^w 

fctt»»*»^-r*. <£oT> IlCfiflC6fif«|-2-75y-^'J>-9 
3fRfo&n?Z.ii\Z&t), 5fiIH-2-^V (1H) -t!U^>-3— 

SnSb^U&t^, i|te^SJ&«T7 RNA^U^^-if (T a k 

ara^) , i/U/^y^if^yb (KF) , 5£&^EJfcfciAMV 

Reverse Transcriptase XL (AMV-RT) (L 
i f e S c i e n c eft) §&JB*r5 ££j&n»T«iT?*S. 
H6tfI$tlfc2-7 5/-yU >-9-^;H^ii$ntb*50«:i5< 
fc&fc, fllfcfcf, 3' —5* X*V*#V'7*-i*fiH£&*>fc&V>Ta q DNA 
#U*^— £ (T a k a r a T a q ™) £fflV*Ts ^tT^-r fcct: 5 
iiDNACP CR Win?**. 
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^l/^Fte, ^<D^?£, «KAH [Fujiwara et al.,20 
0 1] \ZtZm<DJj&^fc*1&~e&2>o 

RNA, Utf-iM AX147^7- ibT^Sn^S. 7>ft>XDNAf 
KttRNAttt, fe5^©jtfef©fiI*UlI^5DNAXIiRNATS§« 

SteSfeO^fllJabSS. D#1f<A«, RNA$M^i:1-§illOW 
^0, li^^t^RNAmnS, 7^7Ht in vitro 

in vi trot^'>a>l:<tot#6n§5fiiiiSnfc2- 
rt^V (1H) -lf'J^>-3-fJl/i^tf7^^t- W^W^li 

^£/s-r<5^©£T«iiig r n a^h 5 - &tm~r § c £ 1> »sm t & z> . 
-r^>o ^orna^-m^, ytmmKm^mmzvx in vitr o-fev-^ 

~>a>£frV^ #^7^-7-m^^f5. 5 I yttRNA7 

^JC^B#^K.«-rJlt i fe^^^o i«tjjcWfc:Bifc*£**ALT, 
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tSZ\t\ZJ&$}Vfro 

5 GCiM*f, XtJATlS^t) \Zj5ttZ>%m£ik1fcVTm5 0 (0 1 

9) o 

SMf^RNAT^^-ff'lCiAl/Tyt^'f b (analyt 
e) tUTffiffit^MfeiS^nT^S [Jhaveri et a 1 . , 2 0 
00;Yamamoto et a 1 . , 2000; Fang et al 
10 .,2 0 0 1]. 

^nttt:, mm^mo^^u-tzy^yjv^u^ >- i 2-^7^^)V (f- 

12- U) [Jhaveri et a 1. , 2 0 0 0] > 5 - (1 -^>^~ 
;V) [Latham et al. , 1994] , 5 - (3' ' -TS. 

y ^Dtfn;i/) [Battersby.et al., 1999], 5 

15 -3-^7^V (51 U) [Jensen et al., 1995], 5 - 
^Dt^^^l/ (5BrU) [Golden., et al. , 2 0 0 0] S 
in v i t r otVZ^ni >T?iJJS bfctfll^^nTV^o b#>b&7^<S, 
;m£<E>0ra3::£:T, DNA*>b< ttRNA^- )l><DmU<Dmmfrt>&M)&M& 
(Tfcb<teU) tULTV^, *^BJT«, 5 2 - 

20 y (ih) -t!u^>- 3 —i- 6&ti^nfc2-7$/-^«J>-9 
mmt^\zm^ 0 

&mmfezz>iz, 5^ttm-2-^-+y (ih) -tru^>-3--r;i/«^±^ 
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LTV>£k «Sfcl4fctt*n«fcO^<©M ; ? (DNA, RNA, $ y/^&W 

*mwt$&rz., 5^a^-2-^^v (ih) 

WfBDNAI^±, RNAHOi, DNA/RNA, DNA/^W^»XSRNA 

(ih) 3 --i )im\z&^T, 5S©iis©iiiaot 

^fcan t i - (Ra f-1) T^^V- (RNA 9 A) 5 I y£&»51 
^WtC#AL/T, ^-y^h^>/^^K (Raf-1 RBD) <DW&TTmM 

Km&ft^. &%m<D#^mm&&(Dmm&&m'<r£o rna 9Aff©5 i.y 

5fc£RBDM#£fcg> > R B D t ©ffiSf^ffl Clgt ?5: ^ t § 3 ' 
m<Dmm(D5%> ^U>ISt^nfcC8 4, C87> A92£MA,£:o ^"b 
X, ^-n^n©^S^5 I y^^«j^^A$tlfc#RNA^N*^^GST ( 
^;i/^^^->b^>^^x^— fc?) ^StfcRaf-l RBD (GST- 
RBD) <Dft&T^ytmMlz£ZmMZim*ft'otz a ^<Z)^m> 84X«871 
*iC5 I y^&RNAIl ^&J&K:,£DRNAIW±(D-M#:£^T£££ 
^^ofco G S T 3? ^ t ^ GST- 

RBDfell^T-i^^Mb^ RNA 9 A**R a f - 1 RBDIC^l 
T5 I y £^tfIB^#^i£3gb£:<h#£, R N A^r^^K/S^iifT Ufc 

^6n5. 5 1 ytfRNAmmzLfcR<DMVrizmm-e%z>z\£ 

^LTV^. ^^0J{C^ViT, 5ft«m-2-^-^V ( 1 H) -tfUv?>-3 
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„ , 3xra^-*i£o#<<E>#s 

# ^ ^fife'T § c <h njfg-r ^ ^> o 

&5£m<D5&Wm- ( 1 H) - tfU 3 --T^SSr 

•TSCltfeBTtMTfe^o 09*.fc£, #9i»l#*©*iS0!l*r«, Raf-1 RBD 

5tfI-2-^V (1H) -HU^>-3-fM!£I«tLTftSDN 

AxtiRNA©^i^§ffjffltt, mmfcmm<Dmffi*nxUs i^dnax 

R N A b T V >3 ^ > A*;? H m± <D m Sf^ffl ©»«f *> "If I T? * § . 
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Hffiffll 3- (/3-D-U^7^y->;W -5-3-Kb?U^>-2 (1 
H) 5' -H'J >fXXTJVO^^ 

(1) 3- ()3-D-'J#77;^) -5-3-FtfUi?>-2 (1H 
) -jrXD&rfL (H3C1-+2). 

3- (/3 -D - U / v'JW) - tf>J> ? >-2 (1H) -t>3 4 2m 

g ( 1 . 5 mm ol) (Matul ic-Adamic, J. , Beige 
lman, L. , Tetrahedron Lett., 1997,38, 
p. 203-206. ; Ishikawa, M. , Hirao, I., Yo 
koyama, S. , Tetrahedron Lett., 2000,4 
1, p. 3931-3934), B^MS 7 3mg (2. 3 mm o 1 ) , 3 ^ 
ikft U ^7 A (K I ) 6 5 7 mg ( 7 . 9 mm o 1 ) 5 0 mM^t h U 
^A3 6m 1 1 1 OtTl 2 B# FhI i& L <, HJS^fcv^ O D * ^ 

>?rJP^., zK/8£#$tb, v 5 ^ o U ;* ^ >X^t^VTco 7kj§ £MJE?tflmc 
18fffiHPLCT?iiU 3- (|J-D-<J#77 -5-3— F 

^U^>-2 (1H) -^-> 1 5 5 mg *#feo 

(2) 3- (^-D-U^7^7->;W -5-3-Ht!Ui?>-2 (1H) 
-^-> 5' -H'J^XXfWM (@3©2-^4) 

±IB (1) 0D3- (0 -D- U #7 7 J zy)V) - 5-3-HbfU> ? >-2 
(1H) -^->0. lmmol, *7 D h >>* 4 8 m g (0. 2 3 mm 

ol) §h U *^)Vifr7,7 h 5 0 0 H 1 fc»fl?L, O'CJCJ^SJLfe, 
*>-i£*bU > (POCl 3 ) 13M (1. 3 i$g) Sin*.* 0TT4 - 5 Pf 
mmWVtc* h'J-n-7W$>119/il (5. OS!) , ^^t0 
. 5 /iMt'Xh'J^;V7> : &- , 7Atfn*^7x-h (^^?^*M7 
^ 1. 0ml (5. 0M5*) (Ludwig. J., Eckste 

in, F. , J. Org. Chem. , 1989, 54, p. 631-635 
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) ^JU^^o 30M0. 5 M h 'J Xf^7 >t-^ At:*-^- h 5 0 
0 M 1 S^DEAEt77T5'^XA-25, C 

i8tfflHPLctiii, mmit^ms- </3-d-u#79/5/;w -s 

-3- K tf U v>- 2 (1H) 5' -HU >|IXtJV (;£HJ$a#fc 

&V>T, rsiyTPj £Wm>-?2>) Sr^fc. 

ESI— Mass 
ff-^lB : 5 9 3 . 0 5 , ^fflH& : 5 9 1 . 7 0 (M-H) 

mmm2 3- "(g-p-'j^77;^) -5 - (2 -7i^ifz 

-fcfUS?>-2 (1H) 5' -£'J>jlXrJl/C^ 

(1) 3- (3-D-'J#77;^) - 5- (2-7xr;i/If^) 
— fcf 'J — 2 (1H) -^XD-frEfc (EI3(D2-»3) 

(1) 03 - (jS-D-U^7^/~>^) -5-3-HtfU>?> 
-2 (1H) -t>71mg (0. 20mmol) 5DMF1. OmlCI 
$PLfco CuI6mg (0. 03 2 mm o 1 ) „ h U Xf;V75 > 

4 2 jLt 1 ( 0 . 3 0 mmo 1 ) , 7 x— Jl/Tir^ U > 3 3M (0 . 3 0m 
mo 1 ) d (Ph 3 P) 4 llmg (0. OlOmol) £JP;L, 7 )V 

lct^u m&<D3- (/3 -D- u^^^y ~>;v) -5- (2-71- 

;i/X^— )V) - tf U > - 2 (1H) -t>60mg (9 2%) £#fco 

1 H — NM R ( 2 7 0. 1 6MHz, * & S — )V-d A ) ; 6 7. 8 6 (d 
d, 1 H, J = 0. 8, 2. 4 H z , 6), 7. 62 (dd, 1 H, J = 0 
. 3, 2. 4Hz, 4) , 7. 46 (m, 2H, 7i-iW , 7 . 3 5 (m 
, 3H, 7xXJ|/) , 4. 85 (d, 1 H, J = 4. 9Hz, 1' ) , 4. 
12 (t, 1H, J=4. 9Hz, 3'), 4. 00-4. 07 (m, 2H 
, 2', 4'), 3. 84 (dd, 1H, J = 2. 7, 12. 2Hz, 5' 
), 3. 70 (dd, 1H, J = 3. 8, 12. 2 H z , 5 ' ) . E S I - 
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MS (negative) ; 3 2 5. 85 [M-H] 0 Amax=287n 
m ( e = 7 . 7X10 3 ) 

(2) 3- -5- (2-7i^H») 

-tTU> ? >-2 (1H) 5' -H'J >tIXr^©^^ (03O3 

5 — 5) 

±|B (1) ©5- (2 -7iZjH») -3- (jS-D-U^^^y 
>^;i/) - tf U 5/>- 2 (1H) -t>14mg (0. 043 mmo 1 ) & J: 
ZSl, 8-tfX (S^^VTS/) t73'l/>14mg (0. 0 6 8 mm o 
1) £^ h U pWl'JfcX^x— h 0. 4 3 m lfcigfilUfco iK^T^-^v^^ 
10 'fb^^^5. 2m l (0. 0 5 6mmol) £Jn*.. 0 2 Nf588t^Ufc. 
h'j7*W5>5 2 u XSlZSO. 5Mfc*X h U ^;VT A t! □ # 

7,^x— h (^^f^*;VA7 5 Hit) 0. 4 3 m 1 £>2g in*., 0 

*C-C 1 0#lffljl#bfc. T E A B 5 m 1 (5 0mmol) £rJn;L> 4^^ 

15 h TEABtiSl/fc. «IHb'&*&3- (0-D-U^77;^P) -5- 
(2-7i-iHf-iP) -t!U> 5 >-2 (1H) 5' -HU>f 

2 7mg (6 5%) ©Httfll^ftSifc 

. ft»«SS5l:tfiHPLCT«!H/fc. 

ESI-MS (negative) ; 5 6 5. 58 [M-H] 

#MfgHJ<E> 5fig^- 2 -rt^V (1H) -t!U> J >-3-'r;i/*«r^i:b 

H (dNTP/NTP) 7^'J7*X7r^-^0'J>RXX 

l/t'>H='J ^©^I/K^SC'f (s) ©ififct, lOmM U >BM* 

ffitt (pH7) 4 l TOS^M*^<t«fi2 6 0 nml^ij-SiMAb s 
(Absorbance) Ifl^ £=Ab s/Conc (Cone 

: dNTP/NTPlS) *6 6*ft£l/fc. 
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mmmiX'HF^.V^i5 I yTP©UVWlCO^TEl4tSl/fco 5 I yTP 
3 1 8 nm#j5t$5, 

>/ H 5 ' -=U>^, 5 OmM Tris - HC 1 pH9. 0, ImM Mg 
Cl 2 , 2 0 Jp.4£CD^ '>0li^C!)7 U7*X7 7^-if (T aK a R a) 
&«£tfEJfc»»t (40/il ;V) £4 2°CTlB#r* E K >^i^-hf ^Jl 

ttC^Offofeo U>©5£Stt, Che n <D^?£^ft£o Tfro £: [Chen 
et al. , 1 9 5 6] . EJ6»*0*I2 0 m 1 S4ml ®*t4ml Ott 

ic (6N«, mm*. 2. sj^^'j^f^r^-^^i, 10% l 

- ( + ) 77>n)V\Z>*#mk 1 : 2 : 1 : lt'I^Lfcit) KflJ^T* 3 7 

o cT2^p^igsb/^^e>sis$-&fe^ E.m&<DD->'7)\'&&ffi.\zm\sTfr*> 8 

jlM4 RNA9AK5 I yTP^f il^^tiAf ^>fefe(OiaDNA 

±ibfc2-75y-6-5 1 X-^'J> (s) , ^UT^^^il^tiS 
^ffiM-T^^fC7KmJI : ?SrfeofctfU> > >'-2-^-> (y) fr&fcfcs • y& 
MttPCRfc«k5DNAO*fil:f^5n*St , ©IiRtt^a^. L;frLfca* 
e,, s &"£tr:/7-f — &fflV>&P CR7f»MDNA*i8fi-rS2:i:*«Tf#S. 

##M l -T#6>nfcRNA 9 A (iftlOO^^WH) *<£>Ra 
f-1 RBDtOfflS^fflfclST^^^oTV^S' *«MD0*tt©3 
^'J>*iK:ft$nfcC8 4, C8 7, A9 2^5IyOiAMtlTl 

0-9A (7^T-RNA 9AW^n-->^nfc^^^-) £Ba 
mHITl!il0f^»fUTitm^^bfe-^DNA (dsDNA) SfflVife. R 

NA9Ait &wmm*<DM&m^i&z$m5 b) tsuioojti^eas 

SH^iJ^WT^o 0 5b) *T*§n?5SUfc, 8 4, 8 7 Rtf 9 2 W\ 5Iy&iA 
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ggtaatacga ctcactatag ggagtggagg aattcatcg 39 (@B^(I#^ 2 ) 

gcagaagctt gctgtcgcta aggcatatg 29 (@B^ I J#-^ 3 ) 

gcagaagctt gctgtcacta aggcatatg 29 (IB?»J#-^-4) 

gcagaagctt gctgtcgcta aggcatatg 29 (SB^!l#-% 5 ) 

gcagaagcat gctgtcgcta aggcatatg 29 (I3^U#-^ 6 ) 

gcagaagctt gctgtcacta aggcatatg 29 (@B^ , J#-^ 7 ) 

t>X^7^T- (lH^lJ#-^2) <Di£* 1 9 - 3 9 RNA9A (@B#I## 

i) (ommi- 2 o £*Bi§-r3o mmm^2 ©3 - t 7 ^p^-^-m 

3' **i07>f-fe>X^7-f^-ttT, RNA 9A (IB^J#^ 1 ) © 

(72-100) izmffi&j-fcmm&h-D 2 9 . 45, s&i^t*:#^ 

tT2 9. 4 5 s 8 4, 2 9. 4 5 s 8 7, 2 9. 4 5 s9.2, s£2^j?r^tr:/ 
7^Y-2 9. 4 5 s 8 4/9 2^b^^tfCo (05b) > ZtlZO)??^ 
•7-$fflV^T©PCRC<i;D s ^tfilDN AZmm^fzo 

^7^ , 7-t«ffi$n?.2-7$y-6-5 1 xz;^u> (s) gd:7* 

X7t75^hH l^om [Fujiwara et al. 

, 2 0 0 1] tzmM<Dj3fe'V'£l8,nltfc~e&Z>° 

PCRS^t PCR4>^s^*$tlTb*-5^i^E5<7cJ6, 3' -5' 
X^V^l/T-iffgtt^&^T a q DNA#'J^7-if (TaKaRa T 
a q™) SrfflViTfrofeo lOmM Tris-HCl pH8 

. 3> 50mM KC 1, 1. 5 mM MgCl 2 > 0. 2mM dNTPs, 
liiM©#7*7-f?-, lng/M mm dsDNA, 0. 0 2 5U//i 1 

Taq DNA^'J^7-m§. TOPTC-10 0™ Progr 
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am Themal Controller^! [9 4°C, 30#-40« 
C, 30#-60°C, 1#] X 1 5<fel><te2 OlM^K 60°C5#CD&# 

45s84^^2 9. 4 5 s 8 4/9 2 $ffl^fc»^ P C R ©flHB^***** 

) „ PCRill^lOmM NaCl^lOmM Tris-HCl (pH 
7. 6) idiWbT^b, £A^©T7^SJ^©MM^bfeo 

^■mmm^n. mmM4-?m*>nfrp cRmm&mmtv. T7 rna^u 

;*^-i££<fc3i|£^&J&fc:<£oT, iIMl«lfe5 Iy£3' 

T7^^CM«Ohtsuki et al. , 2 0 0 1 fclB<ft£ftfc 
fc©£RmTfc5o JMfcftfc:fcJ:> 4 0mM Tris-HCl pH8. 0, 5 
mM DTT, 2 4mM MgCl 2 > 2mMX^JV5^X 0. 0 1% Tr 
i tonX-100, lOmM GMP, 1 mM NTPs, 0-0. 2 5 mM 
5IyTP> 0. 2 u 1 / il 1 ilDNA, 2. 5U/tfl T7 RNA^ 
U*7 — if (TaKaRa) T&3<> 3 7 °CT 6 B#flW*KjS*fT <^ SJSS 

@6a) 0. 2 5mM©5 I y^ffiT ( + ) Xte##ffiT (-) Tffi^ 

6b) teu RNA9A02^ii±fc, 5 I y^iA^nSfilfSI^lfc 
@6H^tlfcJ;5l:, 0. 2 5 mM© 5 I y U & V*is H H 
U>K (5 iyTP) (Dft&T. e^RJ&**3IfrU ^110055^1/ 

&35, 5 IyTP(Z)^DtilM2TMbfe3- ( 0 - D - U #7 ^ / 
_ 5 - (2-7i-JH») -KU^>-2 (1H) 5 
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<fct [d!- 32 P] GTP^ftTTT 7i|g^£jS£fTo£:^i'S\ Afet<«G© 

5' #j^m^-r§^^^^'>H3' -u>m (np) *t^n 32 p«$ 

*15„ Lfc^oT> m^il^nf:RNA$RNase T 2 (Sigma 
) ^ffl^TNp^^HUfc. 8 4, 9 2iS©fif IC5 I y^iA^tlTVi 

10 flfc£5 I yCD^^l/t^HS' -U>K (5 I yTp) ifl [at- 32 P] GTP 
{:<kD 32 PTgI§n, 8 7^1©ttT^tl« [a- 32 P] ATPICJ:D« 
^StlS (i5, H6-b) o ^#*nfci**2D-TLCr»iUT* 
tl^n<D^i7 1/^-^ 1 F^^Sbfe 5 I y Sr#tfRNA(D^^ffi.^^*f*ff 

jyfcWfcki, RNAO^iTtt, ^jl/StlfcRNAt 0 . 25OD0E 

15 . c o 1 i t RNAS^i (S i gma) *^tP*»*4. 2 5 At 1 \Z 0 
. 75MORNase T a »» (5 3M£/m 1 ; 1 0 OmM N aOAc 
pH4. 5, 1 0 %^U-fen— &MXX. 3 7°CT- Hfc#^l£J&£fT ofc 
. fcJiSmW.<D—ffi& lOcraXlO cmCTLCS (7ttJVSF ; 7±n >0 

20 -fV«6 6 : 7^-7 1 : tK 3 3 (#3Sit) , *,ktf 0 
: If 1 5 : Tfcl 5 <#8fJfc) T&£o IH^0X*7 h fc/VT ^ *~5? >^ 
(BAS 2 5 0 0, m±7vr;i/A) T^ttitt, -en-6nj£*b;fc: 

o 
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RNA 


a P label SlyTP 


Ap 


Gp 


Cp 


Up 


5lyp irtsi 


Incorporation* 


9A 


ATP 
ATP 
GTP 
GTP 


+ 


5.91(6) 
5.92(6) 
7.84(8) 
7.77(8) 


5.97(6) 
6.01(6) 
4.91(5) 
5.03(5) 


7.02(7) 
6.95(7) 
4.19(4) 
4.18(4) 


6.11(6) 
• 6.10(6) 
5.06(5) 
4.93(5) 


0.10(0) 
0.09(0) 


0.45% 
0.41% 


9A(5ly84) 


ATP 
GTP 


+ 


5.91(6) 
7.81(8) 


5.99(6) 
5.00(5) 


7.02(7) 
3.10(3) 


5.97(6) 
5.13(5) 


0.12(0) 
0.97(1) 


0.41% 


9A(5ty87) 


ATP 
GTP 


+ 


5.86(6) 
7.93(8) 


5.98(6) 
■ 5.03(5) 


6.11(6) 
4.04(4) 


6.03(6) 
4.94(5) 


1.04(1) 
0.06(0) 


0.27% 


A(5Iy92) 


ATP 
GTP 


+ 

+ 


4.89(5) 
6,90(7) 


5.94(6) 
5.02(5) 


7.09(7) 
4.23(4) 


5.97(6) 
4.86(5) 


0.11(0) 
0.98(1) 


0.46% 


9A(5ly84/92) 


ATP 
GTP * 


+ 
+ 


5.09(5) 
6.94(7) 


5.74(6) 
4.98(5) 


7.07(7) 
3.16(3) 


5.98(6) 
4.92(5) 


0.12(0) 
2.00(2) 


03% 



I". 

* >J \y±=F K fNp^fl) »P (ft ft ^ > h ] X [A % b < G**© 5'*'a05J l^tf H^it] 

* [5 1 y pGDfcffi] / [A%U<«G* *05 ' *fflitc7>^ ^ 1^3=- F Ott:* 
] X 1 0 0 (%) . 

^-CD^IH, »SI*©s tC*fUT5 I y^ifsv^^tt^DiiSn (9 7 %^_L) 
, ^ofc5 I yOttD 0. 5%^TT?^o7io £*JiJ;D, s£ 

5 I yMXjfnfc#RNA(DRa f - 1 RBD ^Miif 
*HJS#JT«, 5 I y^fMKHciASnfc#RNA(DRa f-1 RB 
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Jfcfcfc (H2) o lWmzS I y#iA«nfc9A (5 I y 8 4) , 9 A (5 I 
y8 7) , 9A (5Iy9 2) «5 Iy^^^RNA 9AtHgflEOfi^ 
3MK«j*Ufc. 2tt»rfc5 I y*H*A£nfc9 A (5 I y 8 4/9 2) Ttttt* 
3&*jWKTb&. 5-3-FU (5IU) dil^$fcO¥^5-6tS 

#9>^Afc&A*n&RNA 9 A ( 5 I U) T ^±©£i 
^<tt>5IySRNA 9A08 4, 8 7, 9 2 &2fc© 1 fiSBrfc© 

m\Z 5 I y §iAT?t5*^fiTi6SJ:t^t)^ofc, 

^2 5 I y^iX^nfc#RNA(DR a f - 1 RBD^^ 





Raf-1 RBD 


Filter • 


RNA 


binding 


binding 




% 


% 


9A 


• 25 (5) 


0.2(0.1) 


9A(5IU)' 1 


16(3) 


0.3 (0.2) 


9A(5Iy) b 


24(2) 


0.08 (0.03) 


9A(5Iy84) 


21(5) 


0.1 (0.1) 


9A(5Iy87) 


22(2) 


0.06 (0.04) 


9A(5Iy92) 


25(2) 


0.1 (0.1) 


9A(5Iy84/92) 


15(2) 


0.2(0.1) 



#RNA0Ra f — 1 RBD^©^$^7^^-^(^0^fc ( 
Raf-1 RBD/RNA = 3 0 0 : 5 nM) . Xlttt 3 IHfrV^ -£-©¥ 
mm&T&Vfco a 0. 4 mM©5IUTP#ftT 

, s ^tft^»SDNA^6(E?SnfcRNA 9A e b 0. 2 5mM©5I 
yTPilffiT, s ^&ViHIDNA^ea?$tlfcRNA 9A„ 

5' *a^ 32 P«$nfcRNA5iftA*T? 7 5°c-e3#jn?s. 
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af-1 RBDH Ra f — 1 <DR B D (T 5 J WBM* 5 1 - 1 3 1 # 

) &gst (^;i/^^?r>h^>x^x7-if) m& vx*.mwft 

t RGL©RBD 3 2- 7 3 4#) [Koyama et 

al. , 1996] ^i^human B-Raf©RBD (75;ilSl4 

9-2 2 6#) hGSTM&?>^?M£:VTjzmnftr*m%Lis* mmzmmv 

r^ifi*MStfcRNAO»«l:*$I©R a f - 1 GST-RBD^ 
m (RBDOI, BSA 1 6 O^g/ml, 1 mM DTT, 7. 3%^U-fe 

u-frzmwmAizmfrisrchtD) &m%.x3 7°ct3 o#ra-r >*a^->' 

3>bTRNA'RBD0«^S^t&. ^bT, JR±i:t^Mfc9 6 

^c©*r;v^^x;i/yi/— h (coastarS) ©#x;nc-t©u*>:7>&4 o 

-120/11 fo^lfc. 3 0 0 nm^TCtlCUV^i^^tSfefel^. 
'J^l/XDl^UT/i^UVh^^^^^-^- (TVC-3 1 2R/J 
Spectronicstt, UV»fi3 1 2 nm) &m^Xffi 1 cmCDlii^ 
&UV§ 

ni:^#j!tbTjg^^nfe (04) . -Jj, uvh7>x^;R^-^-^^ 

fe^JC^ ilt^2 7 0- 4 0 0 nmt»TU^5 (8/1 5W m 
edium wave UV-B fluorescent tube©X^ 
hJl/SiD. [Meisenheimer & Koch, 1997] 

o ^&S£2£©«iRifcg£fifc:S3 0 0 nmPiTO^^ 

fee 

#;w*«ifcHLfc«, mm.famxfrmisxt'frfrzmmrco ^<z>^m, 8 4x«s 

7SSt5 I y£^tfRNA 9A (5 I y 8 4) £ 9 A (5 I y 8 7) \Z&K 
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> H*nio# o^m^nfc (is i/->6^8) . 

mffifcJfcMW&M^&&fr&fflfe't2>Z-t\Zl,tz<, RNA 9A«Raf-l 

5 ©Rj£««£bT#*.Sft*. GST-RBD2iq¥ffiTTUV*J«ltUfcfcZ5 
> JRttRJK^OA^H^^'ettftS^ffi^tlfc (0 9 I/->1^5) 
o G S T - R B DSftTTU V SBlWUfcftfc p r o t e i n a s e 

KII (PK) ^:7:n/ — ;V • ^ DD5}N;l/AJ4fcB (p h e n o 1 ) \Z&-dX&> 
A^^^r^bT^fed^ ^-©;t>H^^lb«^^ofe (0 9 U— >2-4, 
10 Rtf 6 - 8) o 

«±©j§*^6, *K«EJM4&ttRNA • 9>Ktrn (GST-RBD) m<DM 

mfemzmmt zz.ii mmm gst-rbd#settrna#— 

21 © 7 79 ^ — © 2 ifcj&siBi! $ n § C £ %> o . 
^ffiflUlO RNA 9 A©ai«jKJ&fc<k3 2 aft^b 

g s >;^Rtt=i#*f^i/^t < » mmzpyntrnz-mfofc-zi*: 

Z> >£L-TifHI/B3ftTV>£ [Inouye et a 1 . , 2 0 0 0] . 

20 bfc^T, *^1MT1 VifcGST-RBD fciU'Tri^^I^ RB 
D fc«r£- LfcRNA 9 A j&*5fi& bfctf CRN A^W ©*«JR«** ilfT 
bfctfA5tl5. •S-ODfc'&fcfci, ^fif&JftMJteR a f - 1 RBDtO^ 

^-21T, 9A (5Iy87) tRaf-1 RBD^ilSO. l^MTi^^ 
25 1i:fc&#Tf**EJfc$iarfc£4& (XL) *y;l^&*«L.T, XL tGSTRB 
DtOig^^>7h7yt^CJ;?)i^. RNA 9A©-*#© 

3>hD^tlT, RNA 9A^^>fAtS^^tfeRNA 9 AX 2 ( 

A 9AX2H RNA 9A©^j|« (l-8 0iSM) ^fi!'2 0 
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h~D±-&2 0 T7 RNA#U*^— if (Ep 

i c en t r e) £JBV>fcte^KJ£fc«fc Dllb, ^^PCR*I I - TO 
PO (Invi trogen) W^D-^>^ntlr^, 

5 5 ' *^^ 32 PT^M$nfcRNA (0 . 8pmol) $20wl»I«i 
A4»T7 5 0 CT3#Mbfcm£^$&T 1 0ftSk±ikmVT. RNA©r^i 
36&JBj£2f12:fc. CORNAMt, 2 0 u 1 ©^»^A(C^^bfcE. c o 1 
i m& t RNA M&yiOBIfc (10 0m g/m 1 ; S i g m a e^AbfetJ- 

10 5 ju. lf«lfc. nn£5 /i 1 OR a f - 1 GST-RBDgl (RBD 
Ot, BSA 160wg/ml, ImM DTT, 1 

Ht5%^'J7^U;V7$ <7*U;V7 5 F : tfX7#U;i/7 5 F=3 9 

: 1) «**»fc«kt)»«fbfc. 
15 ^ttffi (15 0 V) T?i&2PfF*1fTo£: (W-fXl 6cm 

X 1 6 cmx 1mm) . Mitt©«(l 1 2 . 5 mM Tris, 12 
5mM Glyc ineT&^o foW}&<DyMZtf)V F ^-£/BV>Tf£i&£ 
1*\ AW ^"-f ^-v J >^T^-^'rif- (BAS 2 5 0 0, W±7^;i/A) Tfl?#T 

20 ^OD^m, ^MtK RNA XL l^tGST-RBD 2#^«3&¥ 
i<tt^#^t5i:iW'>7K0;t>F7^->*6^oft (01 o 
c) GST-RBD##ftTORNA XKDA^FiiSttRNA 9 

AX 2£et£PID*:o&e:t3&>6*>, XLttRNA 9 Atf—mfcLfch<DT?$> 
Z>Z£j)mM~V%tc (ilOc^d) o £7c, 2WGST-RBD^0^ 

25 ^fitttt, RNA 2X9AiHRNA XL0^»^t^;V'>7 h® 
A°iS7->^e»^l^$nfeo iin«. GST tagtriMbfcRaf-l 
RBDOSafBl^RNA XL<DRBD^<Dflg'e>ffifr&5&<&Wll>T^Z>fr®h 
m?Lt>nZ> 0 -entMbTRNA 9AteGST-RBD<h 1 : lT^Ufd 
^l»fc(110a) o *7£, Raf-1 RBDMD^MT*t5 
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fttefr^tz. (®10b) o 

U±<Dmm*e>* 5IySfiiaRWt:RNA 9 A\zmA-?Z>Z.h\Z£QGS 

mm 

R a f - 1 ^ >/^IttI65t^t5 RNA 7~7&~? 
Si n vitrotW'>3 >&£<fc D^lUbfco £<E>RN A5H^3u ^ >/1 

R a f - 1 ^>A°^Sf&> $fflJ3SK^^^$n^^*7 4kDa©tU>/h 
l^->:/a^ >3r±- if-ea5D, /^it^ibT^BStlfcc - r a f - 
1 <D3te^^-e&£ [Rap p et al. , 1 9 8 8 ] . m$lMMmx 
fct, Raf-l©7-<V7*-^il/TA-Raf, B-Raf^ftf5Ct 
^f,tlT^5. Ra f -KDtSmt^ liS^l^ >/^St^§R ast© 

^iTR a s ^^o^ >a°^s %^<Dmmmm\z 

m J *l<T^Z>Z\Ltft)fr-?T&T^Z> [Kolch, 2 0 0 0] „ R a s ^ >A° 
/^«^£UT^JL£*l£:r a s <Dm.te?Mmx&Q. GDPtfctt 
GTPi^nMfiG^W^raS [Campbe 1 1 et al 
1 9 9 8] o m<DG?>/^?ntmmz, Ras^GTP^lfc^i 
^tt-fb^T^^o HOGTP^lRasIt Ra f-l©757 WBM 5 1 
-ni^&ft-S^O (Ras-binding domain; RB 
D) Z>Z\hJ)mfe-2tLT^Z>o Raf-lOWIIil Ras-Ra 

*#tlttt, in v i t r otk^^a>fe?:I^T, Ras - Ra fffi 
t>tl~C^f3L^?>/t?n\ZttVXb, in v i t r otl/^'>3 >^&ffl^5 
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£AI#He:#£iI i7>n?€£o ZL<D in v i t r o -fe a >m$* • 

ililgOD— ^<D^f^ (^>F) ^^D5g-rJlt^<fc0, ^>^A&@B?>J£#A,*: 

5 t« (HID [Ellington & Szostak, 1 9 9 0] . 

Mti&ffi&teM\Z&V}Z>R a stRaf-1 ©ffiHftUBfcll&W 
JC^HHfrsirSIRNA^ ©3WH*«>^b, in v i t r o-KU? ~>a >&\Z 
iORaf-l RBD^lWC^tSRNAT^T-^ibfc. 6 0 
^l/^F (N 60 ) (D^>^ , A@H^J^#tT7 p -;U^e>#e>nfeRNATy^ 
10 tt, Raf-1 RBDtRasOffiIfffl^l§Lfc. b^b, :©RN 

AT^*7— ©fi*fBttW<* Ra s fc#UT*3a^J©RNA5m#fc&^£fc 

h (n 45 ) <DRNA7>#&mn*'S&7— )i>&m^T±u&>'3 -otc 

t RT-PCRll^TOPO TA Cloning Kit Dual ( 
15 Invitrogen) fc<k Q TA? u-=i>tfH7 C R® I I - TOP 

Ofc+r^ n — - >^b, M*£># n — XD^^IB^J^ dRhodamine 
Terminator Cycle Sequencing Ready R 
eaction Kit (Applied Biosystems) 

^-©^m, $^i:Iti©H^-ii©RNA7^7- (RNA 
20 9 A, RNA 9B) ^#e>tlfeo 

iOtittatiOil^ofcRNA 9Afc3u Ra s^it^Ra f - 1^1$ 

•Brfes f 9fflm<Dmmfr&&zsii'EK 2 9 3iffljia©iiHjiaHia^sffl^fc«iifflia* 

Ra st£J;£Ra f -l©ffift|b^<ItU A^WiHOff^iUT*!! 
•?Z>Z\htft>fr~Dfro SfcRNA 9A}1 R a f - 1 CD7>fy7*- 
25 B-Ra f0RBDt:^t§t%ifce.f (H12) , B-Raf R B D £ 
R a s <Z>*|Sf£ja Ras - Raf-1 *BS#US fc^*T S 0l§«#S 

RNA©~#c«jgfl?*r, ^LTRNA£tJDl§£>7cRNAA*y 7>hTO^ilS 
RNA 9 Att->a - H y y h«il*Mt5 H t^i* nfc (HI 
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3) . <b¥»m&m^it7 v yj-<< >moR a f-i rbd 

tMfflt^RNA 9A©«*Sa^8S, #»-^Waf- 
1 RB D t ©^ItfittS u i^t^nfc. 

1 5) 

N-y u;utf ^-^>y$ if (ii 5<o{M2) g>*&ffe 

7J^>gitfcl 0 Om 1 77X3^T2 5 lmg (0. 7 3 5mmol) 
©biot in — N — hydroxysucc inimide (-fb-a % 1 ) ( S 
i gma-A ldrich) $2 6. 7ml ©«ftDMFlC*#Stfc'bOfc5 
0/t 1 (0. 6 6 8mmo 1) Oa 1 lylamine 7^^7.2) £H0 

x., y;w$*-r;i/Tai3teb, ti-e^tfc. ^©stfrttc 1 82»*bhplc 

^ — Lfc (HPLCM;A7A, /i-Bond s ph e re <J)19x 
150 mm (Waters) ; H 2 Of, 2 0% 7th-hUJV;§ 

mmm. 10ml/^; &ffi#?S, UVM (2 0 0 nm) ) o Rmmte&*>3 
9$T3&'VWm<D biot in-N-hydroxysucc inimide ifim 

H^rjMEs- - 3- (fl-p-DaK? 

ZZ±jk) -2-fcfPH> (H15(P{^«I4) Rt^lf^^;U<b5 - (3-T 
1 -^p^>- 2--r;i/) -3- (fl-D-'J^77/^) -2-tfP 

2 <E>&Jfci&*& (0. 6 6 8mmo 10{b^2^2 6. 7ml©giD 
M F lZ$$MlsX^Z> fc, 118mg (0. 33 4mmo 1 ) (D 5 - i o d 

o-3- (/3-D-ribofuranosyl) -2-pyridone (I 
- r y , 3) i98. 3mg (0. 334 mm ol) <£> d i sodium 

tetrachloropal ladate (Sigma-Aldrich) 
$26. 7mlO0. 1M »StthU^A»« (pH5. 2) Ki§fl?£i2rfc*> 

miz&-DTm%, mm*H 2 o\zmnts-&tco unsfffi*^^ co 
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smosil 140 C18-prep (±#7^ ^X^) ; ^ffij*B, H 2 0 
cf, 40% Tth-h'J^) ^jibfe^, tkf&m&^tsy^Zz/a > (UVS 
iR (2 6 0 nm) T^ffi) £[UiKU X/\*#p— ML #e>tlfeBS*H 2 0 
C 1 8 IffiH P L C T4^tl©ifi$ff (HPLC^;*7A 
5 , At-Bondsphere H9xl50mm (Waters) ;&W}ffi> 
^IA=H 2 0, IlB=H 2 O^5 0% 7th-hUJK 0-15», 10 
-80% B. 15-15. 5 £\ 80-100% B, 15. 5-18^, 1 
00% B, 18. -19^, 100-10% B, 19-24^ 10X B; 
jgffi&ft* 10ml/^; &m^m. UVM (2 6 0 nm^^3 1 8 nm) 

10 ) , 4^t©HPLCiIt0JR$S4 7. 4mg (0. 0 9 3mmoK 
»3«j;D2 7. 9 %) -Tr&ofco 

ZL ^T«lfcfe©a4 <h 5 ©^^tJtD^-^i&oT^fco 4 £ 5 £: 

^il-r^fcfefc, SiJ©#M£TB^HP L CMSI^fx-ofc (HPLC^;*7A 
, /i-Bondsphere <J> 1 9 x 150 mm (Waters) ; &Wi 

15 ffi, 9% TirhnhU;i/ in H a O ; 10ml/^;WS 
, UVM (2 6 0 nm3z>£Z$3 1 8 nm) ) . nBtlTz4t 5 ©a^itte-^n 
^n<D4t&m<D iH-N MR \Z$~>tfZ>X.3 : -]/>7u h> ({b^4HMLTtt- 
CH=CH-> ik&W5 l:Hl/Tf*>C = CH 2 ) (Dffifrm<Dttfr 4: 
5 = 0. 5 3:0. 4 7T?^ofc, 

20 fb^4{:Mt5i^f-^.; ^-NMR (DMSO-d 6 ) , (5 (p 
pm) 1. 19-1. 6 8 (6H, m, - C H A C H^C H^C H 2 - C (O) N 
H-) , 2. 10 (2H, t, -CH^-C (O) NH — , J = 7. 3Hz) , 
2. 57 (1H, d, -CHCH 2 S-, J = 12. 7Hz) , 2. 81 (1H 
, dd, -CHCH 2 S-, J=4. 7, 12. 4Hz) , 3. 06-3. 12 

25 (1H, m, -CHCHS-) , 3. 3 4- 3. 6 6 (2H, m, H5' , 5' 
'), 3. 76-3. 93 (5H, m, H2' , 3', 4' , -C (O) NHC 
H.2-) , 4. 09-4. 14 (1H, m, -NHCHCHS-) , 4. 27- 
4. 32 (1H, m, -NHCHCH 2 S-) , 4. 66-4. 71 (2H, m 
, HI' , 3' -OH) , 5. 04-5. 13 (2H, m, 2' -OH, 5' - 
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OH) , 5. 93 (1H, dt, -CH 2 CH = CH-, J = 5. 5, 16. 0 
Hz) , 6. 25 (1H, d, -CH 2 CH=CH-, J = 15. 8Hz), 6 
. 36 (1H, s, -NHCHCH 2 S-) , 6. 42 ( 1 H, s, -NHCH 
CHS—) , 7. 32 (1H, s, H6) , 7. 90 ( 1 H, s, H4) , 7. 
5 9 6 (1 H, t, -C (O) NHCH 2 -, J = 5. 1Hz) , 11. 72 (1 

H, bs, HI) ; 13 C-NMR (DMSO-d 6 ) , 6 (ppm) 25. 3, 
2 8. 2, 3 5. 1, 5 5. 4, 5 9. 2, 6 1. 1, 7 0. 7, 7 4. 4, 8 

I. 0, 8 3. 6, 1 1 5. 2, 1 2 3. 6, 1 2 5. 7, 1 3 0. 7, 1 3 1 
. 7, 134. 1, 160. 9, 162. 5, 171. 6;Electron 

10 spray mass spectrum, [M — H] "(negative) 
= 507. 30 (found), 507. 19 (calcd. ), [M + Na] 
♦(positive) = 531. 28 (found), 531. 19 (cal 
c d . ) ; U V absorption spectrum (H 2 0),A max 
= 2 6 2 nm, 3 2 5 nm, A mln =291nm. 

15 fc&msizM-t-zmmffitir?-? I 'H-NMR (DMSO-d 6 ) , 6 (p 
pm) 1. 12-1. 64 (6H, m, - C H A C H^C H ± C H 2 - C (O) N 
H-) , 2. 08 (2H, t, -CHj-C (O) NH-, J = 7 . 1Hz) , 
2. 55 (1H, d, -CHCH 2 S-, J = 12. 5Hz) , 2. 81 (1H 
, dd, -CHCH 2 S-, J = 5. 1, 12. 4Hz), 2. 99-3. 06 

20 (1H, m, -CHCHS-) , 3. 4 6 - 3. 6 7 (2H, m, H5' , 5' 
'), 3. 79-4. 10 (6H, m, H2', 3', 4', -C(0)NHC 
H A -, -NHCHCHS-) , 4. 26-4. 3 1 ( 1 H, m, -NHCHC 
H 2 S-) , 4. 67-4. 71 (2H, m, HI' , 3' -OH) , 5. 04 
-5. 13 (3H, m, 2' -OH, 5' -OH, >C = CH 2 ) , 5. 3 8 ( 

25 1H, s, >C = CH 2 ) , 6. 3 6 (1H, s, -NHCHCH 2 S-) , 6 
. 41 (1H, s, -NHCHCHS-) , 7. 34 ( 1 H, d, H6, J = 2 
. 3Hz) , 7. 96 (1H, d, H4, J = l. 8Hz) , 8. 06 ( 1 H, 
t, -C (O) NHCH 2 -, J = 5. 6Hz) , 11. 79 ( 1 H, bs, H 
1) ; 13 C-NMR (DMSO-d 6 ) , 6 (ppm) 2 5. 4, 2 8. 1, 3 
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5. 1, 41. 0, 5 5. 4, 5 9. 1, 6 1. 0, 7 0. 4, 7 4. 4, 8 1 
. 0, 8 3. 4, 1 1 0. 5, 1 1 5. 5, 1 2 9. 9, 1 3 0. 2, 1 3 5. 
4, 139. 9, 160. 8, 162. 5, 171. 8; Electron s 
pray mass spectrum, [M-H]" (negative) = 
5 507. 29 (found), 507. 19 (calcd. ), [M + N a] + 
(positive) = 531. 25 (found), 531. 19 (calc 
d. ) ;UV absorption spectrum (H 2 0),A max = 
2 5 9 nm, 314nm, A mi n = 2 8 6 nm. 

io H'J >WLfc (Bl 6) 

H^-^n;Hb5- ( 3 -7S J - 1 -7u^~)l) -3- (fl-D-UaE? 
^7 ->;]/) -2-tf'JH> 5' -h'J$^7x-b (Bio-vTP, B16 

7;M>Sibfc5ral77X3^3 7. 3mg (0. 0 7 3mmol) <D4k 
15 -&#f 4 <h 2 3 . 6mg (0. llmmol) ©Proton Sponge (S 
igma-Aldrich) £A*U 7 3 4tf l©tr imethylphos 
phate (^^-r^X^) K:SK»31i\ 2K7K*T 1 5 ^mM^ht^o CJIfc 
8. 9/z 1 (0. 0 9 5mmol) ©phosphorus o x y c h 1 o r 
ide (^-^7^<^X^) 4-CT2 9lfFli#UfcE 7 3 3 /z 1 (0 

20 .3 6 7 mm ol) ©0. 5 M bis (t r i -n-bu t y 1 a mm o n i 
um) pyrophosphate -DMFMi 8 7^ 1 (0. 3 6 7mmo 
1) ©tri-n-butylamine ZUaZ-Z Sfc 3 OftfflMWVIto ^<D 
^ 3 6 7 m1©0. 5M TEAB (pH 7. 5) ^iOTLSJfo^lt^-frfc 
o u©W^DEAE-Sephadex A-25 column (#7 A 
25 , DEAE-Sephadex A-25 (Ame rsham Bioscie 
n c e s) <f> 1 5mmx 3 0 0mm, f£»j*B ; 5 OmM- 1 M TEAB (p 
H 7.5) linear gradient) lZ£.-o T'fb'a^ 6 £:3|#§i 1- 
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H^rjwb_5jz (3-y$y-i-yn^>-2--r;v) -3- (/3-d- 
) <£>^J$ 

7;M>IIl/fc5ml 77^3^3 3. lmg (0. 0 6 5 mm o 1 ) tfMfc 
5t20. 9mg (0. 098 mm ol) ©Proton Sponge ( 
Sigma-Aldrich) £AfrU 3 2 5 ^1©tr imethylpho 
sphate (tA7-frX^) 3k* + T? 1 5^IB«^bfc. H£ 

\Z7 . 9 At 1 (0. 085 mm ol) ©phosphorus oxychlo 
ride (•)-*> 7 ^ T^Z) 4 tT? 2 3 PtMBfc#Ufc«, 6 5 0 /il ( 

0. 3 2 5mmol) 00. 5M bis ( t r i - n - b u t y 1 a mm o n 
i urn) pyrophosphate — DM F 7 7 p, I (0. 3 2 5mm 

ol) Otri-n-butylamine £jbn*.£ 6 \Z 3 0#fH]ii#U7to 

3 2 5 m 1<D0. 5M TEAB (pH7. 5) &tiQXRJ&&W±-£^?Z 
o ^OTO^DEAE-Sephadex A-25 column (^7^A 
> DEAE-Sephadex A-25 (Ame rsham Bioscie 
n c e s ) 4> 1 5mm x 3 0 0mm, #Kj*B ; 5 OmM- 1M TEAB ( 
pH 7.5) linear gradient) fcioTflS^* 7 b 

^rfiE (HI 7) 

N-^PAJ1/^-^^ PPTirhT^ H (H 1 7 (7Mb-£#>9) ©^fifc 
7;W>tiL/fcl 0 0ml 77Xa^Tl. 37ml (20mmol)©p 
r o p a r g y 1 am i n e (fc&W 8 ) (Sigma-Aldrich) i2 
. 02g (24mmol) 0NaHCO 3 54^X9) £40ml©CH 

2 C 1 2 teilO*.* 3!K±T^Ufco ^tdichloroacetylchl 
o r i d e (:*-# £0 2. 12ml (2 2mmo 1 ) §iTb, iST 

3B*IWSfc#b;fe:. £©#*£5% NaHC0 3 7kI?g4 0ml Tim, S&fUN 
aC 17K8M4 0ml7?2|Hl^#b7t^> f«lSNa 2 S0 4 T«iStfc. 
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6 0 g (15. 7mmo K 7 8. 3 %) T&ofc„ 

flS'&WQfcHrS^IJi*^-^ ; 'H-NMR (CDCI3), 6 (pp 
m) 2. 2 6 (1H, t, -C = CH, J = 2. 6Hz),4. 0 6 (2 H, d 
5 d, -CH^-, J = 2. 6, 5. 3Hz) , 5. 88 (1H, s, C1 2 C 
H-) , 6. 62 (1H, bs, -NH-) . 

5- (^ppm;v-3-7$;-i-^p^) -3- (/3-d- 
utE^/voi/) -2-tfUF> (^ 1 7 (D\t&m 1 0 (p-a-afc) 

5ml 77X3H7 lmg (0. 2 0mmol) 05-iodo-3 - (0- 
10 D-ribofuranosyl) - 2- pyridone (I-ry, fc&m 
3) £A*l> f£j!&Tilh~hU;l/T2®^Lfc 0 lm 1 ©SiDMFC 

6. lmg (0. 0 3 2mmol) CDCul *7 4 ^7.2) . 4 

2 At 1 (0 . 3 Ommo 1) Ot r i e thy 1 ami ne (^#^-r^7>#) 
, 5 Omg (0. 30mmol) <Dik&m9. £>&Z$l 2mg (0. 0 1 0 mm 
is o 1) ©Pd (PPh 3 ) 4 '(t*5-ffX^)' *JP** T;W=f>»H»4»M 
•n9f^fWUfc. £/fcif&T^ E t OAc/H 2 0-rJ*m&frV^ ^$SJ1£ 
1 0m 1 <DH 2 0l:2®m&hfc 0 TfcJB&XAtfl'— b 0. 2 2/zm©7^ 
;l,^_3L-y hT3i®bfc^ C 1 8j£*BHP L C T^^^^IS^fTO fc (H 
PLC|ft;)!l7A, M-Bondsphere </> 1 9 x 15 0mm (Wa 
20 ters) ;&Wim, *«EA = H 2 CK M£B =Tir bx b U ;K 0-10^ 
5-20% B, 10-18^ 20% B, 18-19^, 20-5% B, 
19-2 4$h 5 % B ; 10ml/^; ^tb^fe, UVM (2 6 

0 nm&^tf 3 1 8 nm) > . (1 0) <DH P L C«f»«©JR*fci: 2 5. 

2mg (0. 0 6 4mmo 1 , 3 2. 2 %) T&ofco 
25 -ffr&fcl 0JdH-r««at»*f^-^ I X H-NMR (DMSO-d 6 ), 6 
(ppm) 3. 4 5 -3. 7 5 (2H, m. H5' , 5' ' ) , 3. 78-3. 
8 7 (3H, m, H2' , 3' , 4' ) , 4. 16 (2H, d, -C (O) NH 
CH A -, J = 5. 3Hz) , 4. 64 ( 1 H, d, HI' , J=4. 3Hz) 
, 4. 70 (1H, d, 3' -OH, J=4. 8Hz) , 4. 90 ( 1 H, t, 
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5- _oh, J = 5. 4Hz) , 5. 07 ( 1 H, bs, 2' -OH) , 6. 4 
7 (1H, s, C1 2 CH-) , 7. 5 4- 7. 5 7 (2H, m, H4, 6) , 
9. 09 (1H, t, -C (O) NHC H 2 — , J = 5. 1Hz) , 12. 02 
(1H, bs, HI); Electron spray mass spect 
r um, [M-H] "(negative) = 389. 16 (found), 3 
89. 03 (calcd. ) , [M + H] '(positive) = 391. 2 
0 (found), 391. 05 (calcd.) ;UV absorptio 
n spectrum (H 2 O), A max = 2 5 9 nm, 316nm, A ml n = 
2 8 0 nm. 

S- (3-T$7- l-^PbTn;!/) -3- (j3-p-u^7^y->;v) - 
2-tfU H> (Ml 7 (Dfa&M 1 1) <D&& 

7 ^ g ^ „ Ojtf 7 Xlfcfl2^« 1 0 * 4 5 m g (0. 1 2 mm o 

1 ) 5m 1 ©H 2 OKl*#21t-fc. Z Z \Z 2 8 % 7 >*r-7*£ 1 m 1 in 

H^n;Wk5- (3 -TS 7- 1 -^ntf-JW) -3 - (g-D-Uafi7 
^ y — 2 — bf U F > (El 1 7 <D\Y>%% 1 2 ) 

aaE*ftJftr-feh^bU;VT?3HI*»bfca, 43mg (0. 13mmol) O 
biot in-N-hydroxysucc inimide (S igma-Al 
drich) 1 m 1 OftftDM F fcjgffiSitfc. En&Mt? 2 PSWfll 

5ml0H 2 O§j)D^ c 1 8 jgfflHP L CT?£/£«©»«&fxofc 

(HPLC^fr;*7A, ji-Bondsphere <f> 1 9 x 1 5 0 mm (W 
a t e r s) ; ^KrfB, *«*A = H a O, mMB = h ~ h U )\>. 0 - 1 5# 
, 10-40% B, 15-15. 5#\ 4 0 - 5 0% B> 15. 5-18^ 
, 50% B, 18-19^, 50-10% B, 19-24*h 10% B; 
»fcH3£g. lOml/^; *lffi:*F*fe> UV»JR (2 6 0 nm^^3 1 8 nm) 
) o *kl$,W (12) ©HPLCiIt0JK^3 5. 9mg (0. 0 71 mm o 

1 * flj'n #f 1 0i(3 6 1. 6%) Tfc-pfco 
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ft^l2 1:it5lIilTT-^; 'H-NMR (DMSO-d 6 ) , 6 
(ppm) 1. 23-1. 62 (6H, m, - C H^C H^C H^C H 2 - C (O 
) NH — ) , 2. 09 (2H, t, -CH r C (O) NH-, J = 7. 4Hz 
) , 2. 56 (1H, d, -CHCH 2 S-, J = 12. 9Hz) , 2. 80 ( 
5 1H, dd, -CHCH 2 S-, J = 5. 1, 1-2. 5Hz), 3. 04-3. 
11 (1H, m, -CHCHS-) , 3. 47-3. 62 (2H, m, H5' , 
5''), 3. 78-3. 8 7 (3 H, m, H2* , 3*, 4'), 4. 04 ( 
2H, d, -C (O) NHCH r , J = 5. 4Hz) , 4. 09-4. 12 ( 
1H, m, -NHCHC H S — ) , 4. 26-4. 3 1 (1H, m, -NH CH 

10 CH 2 S-) , 4. 63 (1H, d, HI' , J=4. 6Hz) , 4. 71 (1 
H, d, 3' -OH, J=4. 8Hz) , 4. 92 ( 1 H, t, 5' -OH, J 
= 5. 3Hz) , 5. 11 (1H, bs, 2' -OH) , 6. 34 ( 1 H, s, 
-NHCHCH 2 S-) , 6. 41 ( 1 H, s, -NHCHCHS-) , 7. 5 
3 (2H, s, H4, 6) , 8. 27 (1H, t, -C (O) NHC H 2 — , J 

15 =5. 4Hz), 11. 93 (1H, bs, HI) ;Electron spr 
ay mass spectrum, [M-H] ' (negative) = 50 
5. 23 (found), 507. 18 (calcd.), [M + H] + (p o 
s i t i ve) = 5 0 7. 26 (found), 507. 1 9 (calcd. ) 
, [M+Na] * (pos i t ive) = 5 2 9. 26 (found), 529 

20 . 17 (calcd. ) ;UV absorption spectrum (H 
2 0) , A max = 2 5 9 nm, 3 1 8 nm, A mIn =2 8 0 nm. 

(del u >mt m i 8) 

tfa-^-;Hb5- (3 -7$ J - 1 - ^DH^Jl/) -3 - (B-D-Vtfy 
25 5? 7 ->;!/) -2-tfUH> 5' - b'J^7i-h (B io 2 -vTP, 11 
8 <D\\L&m \ 3) CD c3 file 

7 )]/=?> W&l^rc 5m 1 y^7sU\Z 2 5. 6 mg (0. 0 5mmol) ©ft^ 
til 2i:16. 2mg (0. 075 mm ol) ©Proton Sponge ( 
Sigma-Aldrich) £ A*U 2 5 0 Ml©tr imethylpho 
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sphate (^#^-f T^XiO K:S»$1i\ ^ctK^T 1 5 frmMWVfco 
\Z 6 u 1 ( 0 . 0 6 5 mm ol) ©phosphorus oxychlori 
de «-#5-f7-X£0 4 , CT8l$lffl«fc#U;fc«* 5 0 0/il (0. 2 

5mmol) 00. 5M bis ( t r i - n - b u t y 1 ammo n i um) 
pyrophosphate - DMF^t 6 0 # 1 (0. 2 5 mm o 1) ©t 
ri-n-butyl amine §Jn*.S&K:3 0^M«i^bfc. ^<£>&* 2 5 
0/ilOO. 5M TEAB (pH7. 5) &iP*.SJS&fl t lfc£1i:£. 
^5DE AE- S e p h a d e x A-25 column (*5A> DEAE 
-Sephadex A-25 (Amersham Biosciences) 
0 1 5mm x 3 0 0mm> ^Iffl; 5 0mM-lM TEAB ( p H 7. 
5) linear gradient) fcioTMl 
fUMM 15 Bio-yTP 6 ) s B i o 2 - v T P 1 3 ) 

Bio-yTP, Bio 2 -yTP©SStt, 'J 7 *X 7 7 J; 

Sfc, ^l/^F 5 * -=U ^KCD^WftftflSR, -r^i/P> (E) > 0{it« 
, 10mMU>iiII (pH7) 4't©S^Mtfi*J;^S2 6 0 nml: 
43W-£Sfc3£SAb s (Absorbance) £$l^bT, fr#i£ E = Abs 
/Cone (Cone : 5?^1/^>H5' -EU>t©I^) «k?)ife5£l<&. 

->H5' -H'J>S, 5 0mM Tris-HCl pH9. 0, ImM Mg 
C 1 2 > 20unitsOCal f intes t i ne**©7J^ I J7t^ 
7t^-K (TaKaRa) £-&trEffi»JR ( 4 0 p. 1 tt—)V) ^42°CT1 
I^W-f >^T3.^— h-TS Dfrofc., UXD^Ill ChentD^fetct^ 

oTfrofc [Chen et a 1 . > 1 9 5 6] „ SJ&ig 2 0 fi 1 £ 

4mlO*t4mlC!)Reagent C (6N It, M^yK, 2. 5%^'J 

^f^T^^^^Att io%l- (+) yxn;nf>£#«Jfci : 2 : 1 

: lTJI^lfcW) Klin^LT, 3 7 °CT 2 WPMSi: "5 ZKfcZlkfto 
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MM 

B i o-yTP©i^!RMltt3 2 6 nm^2 6 2 nmT&D, f®t 
SW^OXDtH^n^tlES 2 6 = 7. 5x1 0 3 :fe < £tfE2 6 2 = 2 
. 9xl0 4 T*ofc. E 2 6 0 = 2. 8xl0 4 1?feofc, Bio 2 -y 

TP Ml^Ste 3 1 7 nm*5^rjC2 5 8 nmT&^ ^OtlTO^yi/ 

DXOffite^n^tlE 3 1 7 = 5. 3x1 0 3 %>&Z$E 2 5 8 = 1. 8xl0 4 T 
&o7Co E 2 6 0=l. 8xl0 4 T$ofc. 

glfififfill 6 RNAmO B i o-yj3<fct£B i o 2 - y (D^mM^mX 

RNA^OD^SJSlCi^B i o-y&£t£B i o 2 -yOfiil^iAtt 
> s Sr^tfDNA (t emp 3 5 s ; 3 5 -me r) (@3^J#-^8) ^iit 
TcT7 RNAtfV *7-WZ&%m^fc!fc\Z&r)?Tfr>nr£ (Ml 9) o t e m 
p 3 5 s hV<\t^>hV—)V<Dmmm t emp 3 5 A (@H^J#-^ 9 ) tffilM 
&@S?iJ£#irDNA (T7 p r i m 2 8 N ; 2 8 -m e r ) (@3?>J#^t 1 0) £ 
, lOraM NaCl^tJlOmM Tris-HCl (pH7. 6)4*Ti! 

T 7$K^fc)fo\$2 0\il 7s>r— ;i/Tfr^, ^©«»4 OmM Tr i s - H 
CI pH8. 0, 5mM DTT, 8 mM MgCl 2 , 2 mM 7s^)V^V 
>, 0. 01% TritonX-100, 1 0 mM GMP, 1 mM NTP 
s (N = A, G, C, U, Bi o-yTP, B i o 2 -yTP) ^ 2jiC i a 
_3 2p] ATP% o. 5jiM -$iDNA, 2. 5U/jil T7RNA ^ 
U*^-if (TaKaRa) W [Ohtsuki et al. , 2 0 0 1 
] „ 3 7°CT3PfF B lgNfSJS£fTV^ ^lOlOM m^^^tyTPE^^ 
in^.T 7 5 0 C7?3 57-iJaMbTSJS&^T$ii:feo ^-bT, ^^^(D-^^ 2 
0%^'J7^U;V75h'-7M Si^l/ti^iLT, [a- 32 P]AT 

p^iD^^^^nfcSjs^^A-r^-r^-^^^T^^-rif- (bas 2 5 
00, T^tffbfeo 
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ImMCATP, GTP, B i o-yTPO#STtH ^I^OsC^l/T 
B i o -y^RNA^Kl^O&^n, 1 5 -me r <DM%!}&*f )Vn%foW}\Z.£.K) 
aUBT?#& (01 9, V->2) o H5«K:* B i o-yTPtATP, GTP, 
$SHUTP©*#Tt i b, Bio-yTP^lt, »M4>© s fc:2#bT31 
JRtfjfClfcO&Sinfc 1 5 -me r <DM%0 (0 1 9, U—>4) * 
fc, B i o-yTPtATP, GTPJt^CTP, &&V>teATP, GTP, U 
TPR^CTP©*#TTfe, Bio-yTP^lT, iS"P©s!:^UT 
^IRftJKlIRD&imfcl 7 -me r <DMM (019, l/->6, 8) £?igfgT# 

fee 

B i o -y£-^tfRNA/^B i o - y £#£&V>IwJC;ft2(£>RN A 

DNAOstfflibfcB i o -y©RNA + 'N©3&W&flfc0&#&?6!Bb& ( 
019, >2- 8) c Sfc, H19 0l/->1 OtfiB i o-y£^tfRN 
A 17-merfciSW>I« (019, l/->8) ««ft|ij«nf, 
©s Sr^S^V^^^^l/^-^FicMi-^B i o-y©«o;fcflfct)&2*«ta^ 

^KJ£fc<k?K B i o-ySRNAtflCffilliRttfciATtSut^ofc 

o 

B i o 2 -y TPTfe, Bio-yTPiNi0^S#fc. 1 mMCAT P 
, GTP« B i o 2 -yTP©#STt> ilDNAt® s^bTBio 2 - 
yTP*JRNA + fc«t)a*n (01 9, U->1 2) , ATP&^GTPHiD 
^.TUT PRtf /Xttfe l< ttC T P 0*mt>> B i o 2 -yTP«l 

t, mm* <d s \zttvxm$i&}\z.-mK>&tinfz (019, ix->i4, 16, 1 

8) „ il^O^^^fHWSB i o 2 -y®!So£:Ifci9&#- 

(Jl^nf (019, l^->2 0), Bio 2 -y§RNA4>CfiII^Wfci 



43 



WO 2004/007713 




•CT/JP2003/002342 



s - Bio-yfeKiis • B i o 2 - y ttt*f ^tz&^Km®m 
\t. 7 -me r <DR-NA<Drt>F%lk1&-?Z>^}i\Z&VWlti'&tirz.o ^r(D 

8§jh> 3i,mmm%im^tcfc^fcjfo%)m& 1 o o%i:ifci^ s • b i o-yt> 

U<«s • B i o 2 -ytSM^ffiV^ci^Tl?l5 0 (019, 
5 >18, 19, 21) . 
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i. 5tfi-2-t+y (ih) -\dv^>-3-^)vm^mMtvxm 

1) a?*, #t**^a^$ns3teR«tt*; 

2) 7;i/^r-;i/S, 7M-Mgb<«75;i, Xte^-<2|j£##: ; 

3) £*^>Xtt*©BI*#: ; *SV>tt 

4) 7^tl/t>f>, 6 -tDV^^r-yyj^U^ ^ h 5 t^JV- 6 - 
3. tff!3^S(D5^^\ 1) 3#*, **^6»^*tl*3fcRJ6tta6, > 2 

) T;i/£-~;i/S, 7;^Hfi<ft75ys, x x«3) t? 

:^>Xfcfr?-©R*#TtiJftSnTV>-5, Sf^gt 1 Xtt 2 fc|B«©:* ^ l/3-> H 

i b 3 m>-rn#> i mizmmo* & fx^* # v^j- h. 
> it. 

n£2 -7$; -^u >- 9 -<;n§iitiT^t§?^ WR^ti 

7. HtffS6^B^^tl^2 -75/-yj >- 9 - -f 2-75/ - 6 
- ^'J>-9-^;HXtt2-75/-6- (^W5/ 

8. 7>ft>^DNAfl<ttRNA, AXtt7^Y-tbT 
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9. ^>/1^K> aPSn-FfS, »*«5lclBtt© 

etc, m&m i ^v^b 4 (Dv^n^ i ^fca3«©* * H*a*atr 
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a) 

5'-end primer; 39-mer 

39.45 : 5 ' -GGTAATACGACTCACTATAGGGAGTGGAGGAATTCATCG 

3'-end primer; 29-mer 

29.45 :5 ' — GCAGAAGCTTGCTGTCGCTAAGGCATATG 

29.45S84 :5 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 

29.45s87 : 5 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 

29, 45S92 :5 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 

29 .45s84/92 ' : 5 ' -GCAGAAGCTTGCTGTCGCTAAGGCATATG 

b) 

5 ' - GGGAGUGGAG GAAUUCAUCG AGGCAUAUGU CGACUCCGUC UUCCUUCAAA 
CCAGUUAUAA AUUGGUUUUA GCAUAUGCCU UAG£GA£AGC A&GCUUCUGC 
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a) position - 84 87 92 84/92 
SlyTP - + - + - + - + - + 



1 00-mer I 

92-mer^ 

87-meri 
84-mer ► 




3 4 



6 



8 9 10 
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e) RNA9A:100-mer 

5 1 - GGGAGUGGAGGAAUUCAUCGAGG CAU N* s -J^UAUGC CTJUAGCGACAGCAAGCOTCUGC - 3 ' 
AUGUCGACUCCGUCUUC CUU CAAAC CAGUUAUAAAUUGGU UU U AG 

RNA9A(5ly87):100-mer 

5 1 -GGGAGUGGAGGAAUUCAUCGAGGCAU [ -Nis - ] cauaugccuuagcga5IyCAGCAAGCUUCUGC-3 1 



RNA2x9A:200-mer 

5 • - GGGAGUGGAGG AAUUCAUCGAGGCAU [ -N45 - ] CAUAUGCCUUAGCGACAGCAAGCUUCUGC - 
- GGGAGTJGGAGGAAUUCAUCGAGGCAU [ -N«5-] CAUAUGCCUUAGCGACAGCAAGCUUCUGC - 3 ' 

RNAOC :100-mer 

5 ' - GGGAGUGGAGGAAUU CAUCGAGGCAU [-N45 -J CAUAUGC CUUAGCGACAGCAAGCUUCUGC- 3 1 
JGGGAACCCUAUCUUGCUUUUGGUAGCUGUAUUCACCUGUAAC 

RNAXL f cross-linking product generated from two molecules of 9A(5ly87) 
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• Mung Bean Nuclease cleavage 

<3 CMGT modification 

DMS modification 
fvft protection from chemical modification 
^ by the Raf-1 GST-RBD 
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SEQUENCE LISTING 



<110> RIKEN 

Japan Science and Technology Corporation 
<120> Nucleic acid having a novel unnatural base and use thereof 
<130> YCY797 



<150> JP 2002-208568 
<151> 2002-7-17 

<160> 10 



<210> 1 
<2U> 100 
<212> RNA 

<213> Artificial sequence 
<220> 

<223> RNA aptamer 
<400> 1 

gggaguggag gaauucug aggcauaugu cgacuccguc uuccuucaaa ccaguuauaa 
auugguuuua gcauaugccu uagcgacagc aagcuucugc 

<210> 2 

<211> 39 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed primer for PCR 

<400> 2 
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ggtaatacga ctcactatag ggagtggagg aattcatcg 39 

<210> 3 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed primer for PCR 

<400> 3 

gcagaagctt gctgtcgcta aggcatatg 29 

<210> 4 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 4 

gcagaagctt gctgtcncta aggcatatg 29 

<210> 5 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 5 
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gcagaagctt gctntcgcta aggcatatg 



29 



<210> 6 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 6 

gcagaagcnt gctgtcgcta aggcatatg 29 

<210> 7 

<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Designed primer for PCR 

<400> 7 

gcagaagcnt gctgtcncta aggcatatg 29 

<210> 8 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<221> n means 2-amino-6-(2-thienyl)-purine-9-yl 

<223> Synthesized template strand for transcription 



3/4 



WO 2004/007713 



'CT/JP2003/002342 



<400> 8 



tattatgctg agtgatatcc ctccttctnt ctcgt 



35 



<210> 9 

<211> 35 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthesized template strand for transcription 

<400> 9 

tattatgctg agtgatatcc ctccttctat ctcgt 35 

<210> 10 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Designed primer for transcription 

<400> 10 

ataatcgact ctactatagg gaggaaga 28 
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